Columbia, MO

WBAN NO. 03945

LATITUDE: 38.82° N

LONGITUDE: 82.22° W
ELEVATION: 270 meters
MEAN PRESSURE: 286 millibars

STATION TYPE: Primary

Monthly Radiation (kWh/m?*/day)

Variability of Latitude Fixed-Tilt Radiation

1961-1990 Average
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Solar Radiation for Flat-Plate Collectors Facing South at a Fixed Tilt (kWh/m?/day), Uncertainty £9%

Tilt (%) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year

0 Average 22 3.0 4.0 et 6.0 6.6 6.6 59 4.6 33 2.3 19 4.3
Min/Max | 1.8/2.6 2.6/3.4 3247 | 4359 52/68 587.5| 5575 5065 3753| 2941 2028 1523 |4.1/46

{htitds 15 Average 33 4.0 4.7 5.6 6.0 6.4 6.6 6.2 53 45 32 2.8 4.9
Min/Max | 2.4/4.0 3.3/47 3.5/57 | 45/64 52/68 5613 | 5574 51/68 4.1)63 | 34/54 26/43 22/3.7 | 4.6/53

Lititads Average 38 44 4.9 55 5.6 59 6.1 59 5.4 49 36 32 4.9
Min/Max | 2.6/4.6 3.5/53 3.5/59 | 44/63 49/64 52/67 | 5.1/6.9 49/6.6 4.0/64 | 3.5/59 2.8/49 24/44 | 4.6/53

LAt LT5 Average 4.0 4.5 4.8 3l 5.0 5.1 5.3 54 51 49 38 34 4.7
; Min/Max | 2.7/5.0 3.5/55 3.4/5.8 | 4.0/5.8 4.3/57 45/57 | 45/60 4.4/60 3862 | 3560 2952 2548 |43/51

90 Average 37 3.9 35 3.2 27 2.5 27 3:1 35 3.9 33 32 33
Min/Max | 2.4/47 3.0/49 2.6/43 | 25/3.6 2429 23/27| 24/29 26/35 26/42| 2748 2547 22/46| 2936

Solar Radiation for 1-Axis Tracking Flat-Plate Collectors with a

North-South Axis (kWh/m?/day), Uncertainty +9%

Axis Tilt (°) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Average 3.2 4.2 273 6.8 7 ) 8.5 8.7 7.8 6.3 5.0 2 2.7 5.8
Min/Max | 2.2/4.0 3.4/5.1 3.8/6.6 | 5.2/8.3 6.6/9.2 7.2/10.0| 6.7/10.0 6.3/89 44/7.6 | 3.6/6.0 2.5/4.3 2.0/3.7 | 5.4/63
Latitude -15 Average 4.0 49 59 12 7.8 84 8.7 8.0 6.8 S 39 3.3 6.2
‘ Min/Max | 2.7/5.0  3.8/6.1 4.1/74 | 54/87 6.6/93 7.2/10.0] 6.7/10.1 6.4/92 4.7/83 | 40/7.0 3.0/54 24/4.7 | 5.8/6.9
TaRitide Average 44 <k 6.0 il 7.6 8.1 8.4 i) 6.9 6.0 4.2 L1 6.3
Min/Max | 2.9/55 4.0/65 4.1/7.6 | 5.3/86 6.4/9.1 6.9/9.6 | 64/9.7 63/9.1 4.7/84 | 4.1/7.3 32/59 2.6/52 | 5.8/69
Latitite s A_verage 4.6 3.3 39 6.8 5l 7.6 7.8 > 6.7 6.0 4.4 3.9 6.1
| - __MH"Max 3.0/58 4.1/67 4.0/75]|50/83 6085 6489 60/9.1 5986 4.6/82 | 4.1/74 3.2/6.1 27/5.6 | 5.6/6.8
Solar Radiation for 2-Axis Tracking Flat-Plate Collectors (kWh/m?/day), Uncertainty 9% R
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec | Year
ol A Average 4.6 33 6.0 42 7.0 8.6 8.8 8.1 6.9 6.0 44 319 6.5
= Min/Max | 3.0/59 4.1/67 4.1/7.6 | 5.4/87 67/94 7.3/102| 68/103 64/93 4884 | 41/74 32/62 2857|5972
Direct Beam Solar Radiation for Concentrating Collectors (kWh/m?/day), Uncertainty +8%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
1-Axis, E-W | Average 2.7 2.8 29 +3 3.6 4.0 4.2 3.8 33 <) 25 23 B2
Horiz Axis Min/Max | 1.5/3.9 1.8/3.8 1.2/4.2 | 2.0/4.3 2.6/48 29/54 | 24/54 2.6/46 17/44 1.7/4.4 1.4/3.9 1.3/3.8 | 2.8/3.8
1-Axis, N-S | Average 2.0 2.6 . 5 4.3 4.8 2.3 5.6 5.0 4.0 33 2.0 1.6 3.0
Horiz Axis | Min/Max | 1.029 1.735 1.4/47 | 2.6/5.8 35/64 3.97.1 | 3.2/7.1 34/6.1 2.0/53 | 1.8/44 1.1/3.1 09/2.6 | 3.2/4.3
1-Axis, N-S | Average 3.0 34 38 4.5 4.6 5.0 3.3 Al 4.5 42 2.8 43 4.1
Tilt=Latitude | Min/Max | 1.5/43 22/46 16/55 | 27/6.1 3.5/63 3.7/67 | 3.0/6.8 34/62 22/6.0| 22/55 1.6/4.5 14/40 | 3.5/48
5 Kk Average 332 15 3.8 4.6 4.9 54 5.7 52 4.5 42 3.0 by | 42
Min/Max | 1.7/46 22/48 1.6/56 | 2.8/6.2 3.6/6.6 4.0/73 | 3373 35/64 22/60 | 22/56 1.6/47 15/44 | 3.6/50
Average Climatic Conditions
Element Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
Temperature (°C) -24 0.1 6.2 126 17.6 P 252 24.0 19.9 13.6 6.7 -0.1 12,2
Daily Minimum Temp -7.5 -5.1 0.6 6.5 11.7 16.2 19.0 17 13.9 15 1.4 -4.9 6.4
Daily Maximum Temp 2.6 Dk 11.8 18.7 234 282 314 30.4 26.0 19.8 12.0 4.6 17.8
Record Minimum Temp | -28.3 -26.1 -20.6 -7.2 -1.7 6.1 8.9 5.6 0.0 -5.6 -17.8 -28.9 -28.9
Record Maximum Temp | 23.3 278 294 322 322 39.4 439 433 38.3 339 28.3 244 43.9
HDD, Base 18.3°C 644 512 376 176 76 6 0 0 29 158 348 572 2896
CDD, Base 18.3°C 0 0 0 4 52 124 213 178 77 1% 0 0 661
Relative Humidity (%) 7L aall 67 63 69 Tl 69 70 71 68 Gl 74 69
Wind Speed (m/s) 5.0 5.0 5.5 a3 4.3 39 %) 3.6 39 44 4.8 4.9 4.5
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Monthly Radiation (kWh/m?/day)

1961-1990 Average

Variability of Latitude Fixed-Tilt Radiation
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 Kansas City, MO

WBAN NO. 03947

LATITUDE: 39.30° N

LONGITUDE: 94.72° W
ELEVATION: 315 meters
MEAN PRESSURE: 984 millibars

STATION TYPE: Secondary

Solar Radiation for Flat-Plate Collectors Facing South at a Fixed Tilt (kWh/m?/day), Uncertainty 9%

Tilt (°) Jan Feb Mar Apr May June July Aug  Sept Oct Nov  Dec | Year

0 Average 22 3.0 35 o1 a8 6.5 6.6 58 4.0 3.6 2:3 19 4.3
Min/Max | 1.8/2.6 25/35 3.1/45 | 42/59 49/6.8 55/74 | 57/74 49/64 33/56 | 2.9/44 1.9/2.8 1.6/2.2 | 4.1/47

Latituda 1% Average 34 4.0 4.7 55 59 6.3 6.3 6.1 53 4.6 34 25 49
i Min/Max | 2.4/42 3.1/49 3.5/54 | 44/65 49/68 54/13 | 56/74 5.1/69 3.6/6.6 | 3.6/60 2.5143 22/37|4.6/54

Latitiide Average 3.8 4.3 4.8 54 5.6 58 6.0 5.9 54 5.0 3.8 i3 4.9
Min/Max | 2.7/48 3.3/54 3.5/5.7 | 42/64 46/64 49/6.6| 52/68 4866 3568 | 3866 2749 2.5/M43|45/55

Lfitis £15 Average 4.1 44 4.7 5.0 4.9 5.0 5.3 53 s 5.0 4.0 35 4.7
Min/Max | 2.8/52 3.3/5.6 3.3/5.6 | 3.9/59 4.1/57 43/57| 45/59 4460 3.3/65| 38/67 2.853 26/4.7|43/53

90 Average 3.8 3.8 23 31 2id 20 2.9 3.1 3.6 4.0 35 33 33
Min/Max | 25/49 27/48 24/42 | 25036 23729 23/27| 2429 26/35 2345 | 3.0/55 2448 23/45 | 29737

Solar Radiation

for 1-Axis Tracking Flat-Plate Collectors with a

North-South Axis (kWh/m?/day), Uncertainty +9%

\ Axis Tilt (%) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
t0 Average 3.3 42 33 6.7 T 8.4 8.7 7.8 6.4 51 34 2.7 5.8
Min/Max | 2.3/4.1 3.2/52 38/65 | 5.0/84 6.1/9.2 68/102| 7.2/10.3 6.1/89 4.0/82 | 39/6.8 2544 21/35 | 53/6.6
Latiture 15 Average 4.1 4.9 59 T4 7.8 8.4 8.8 8.1 6.9 5.9 4.1 35 6.3
¢ Y | Min/Max | 2.8/53 3.7/62 4.1/73 | 52/88 6.1/94 6.8/10.1| 7.3/104 6.3/9.3 4.2/9.0 | 44/80 3.0/55 25/4.6| 5.8/7.2
LEtide Average 45 5.2 6.0 7.0 TS 8.1 8.5 8.0 7.0 6.2 45 38 6.4
Min/Max | 3.0/58 3.9/6.6 4.1/74 | 5.1/88 59/9.1 65/9.7 | 7.0/10.0 6.1/92 4.2/9.1 | 46/84 3.2/59 27/51 | 5.8(7.3
Latitude +15 Average 4.7 §3 59 6.7 71 1.5 7.9 7.6 6.8 6.2 4.6 4.0 6.2
¥ Min/Max | 3.1/6.1  3.9/6.8 4.0/7.3 | 48/84 56/86 60/9.1 | 6.6/94 5887 40090 | 4685 32/62 28/54 |56/l
Solar Radiation for 2-Axis Tracking Flat-Plate Collectors (kWh/m?/day), Unceriainty 9%
Tracker Jan Feb Mar Apr May June July Aug  Sept Oct Nov Des | Year
YA xis Ayerage 4.8 5.3 6.0 7.1 7.9 8.0 89 8.2 7.0 6.2 47 4.1 6.6
Min/Max | 3.1/62 3.9/6.8 42/74 | 52/89 6.2/95 6.9/104| 74/10.6 63/94 4.2/9.1 | 46/85 3.3/62 2.9/55]59/75
Direct Beam Solar Radiation for Concentrating Collectors (kWh/m?/day), Uncertainty 8%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec | Year
1-Axis, E-W | Average 29 2.9 29 3.3 3.6 4.1 4.4 4.0 35 35 2.8 25 34
Horiz Axis Min/Max | 1.5/42 1.842 15/4.0| 1.947 23/5.0 2.7/57 | 3.1y5.7 2549 14/52| 22/53 1.6/4.1 15/3.8 28/4.2
1-Axis, N-S | Average 2.1 2.6 3.3 4.3 4.8 25 5.8 53 4.3 33 22 13 3.8
Horiz Axis Min/Max | 1.0/3.1 1.713.9 1.6/47 | 24/62 3.0/6.6 3.5/75| 4177 33/64 17/63 | 22/53 1.3/32 1.0/2.6 | 32/4.7
1-Axis, N-S | Average 32 35 39 4.5 47 ol 5.6 53 4.8 4.5 ol 2.6 42
Tilt=Latitude | Min/Max | 1.6/46 2.2/5.1 1.9/55 | 2.5/6.5 30/64 33/7.1| 39/73 33/65 19/7.1| 2867 1946 1.6/40 | 3.6/53
o Ksia Average 34 3.6 39 4.6 5.0 5.6 6.0 535 4.8 4.5 33 2.8 4.4
Min/Max | 1.7/49 2.3/53 20/55 | 2566 3.1)68 3.6/77| 42/79 35/67 1971 | 28/68 2048 1743 3.7/55
Average Climatic Conditions
Element Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
Temperature (°C) 35 04 58 125 17.8 229 25.8 24.5 159.7 13.7 6.2 -0.9 12.0
Daily Minimum Temp -8.35 -5.7 0.3 6.6 12.2 93 20.1 18.7 13.8 7.6 0.9 -5.6 6.5
Daily Maximum Temp 1.5 43 11.6 18.4 235 28.5 35 302 25.6 19.7 114 3.8 17.6
Record Minimum Temp | -27.2 -28.3 -23.3 -11.1 -1.1 5.6 111 6.1 0.6 -6.1 -17.2 -30.6 -30.6
Record Maximum Temp | 20.6 24.4 30.0 33.9 33.3 40.6 41.7 42.8 389 333 27.8 21.1 42.8
HDD, Base 18.3°C 677 526 384 181 75 4 0 3 31 155 365 596 2996
CDD, Base 18.3°C 0 0 0 6 59 141 233 194 73 10 0 0 716
Relative Humidity (%) 68 67 64 61 66 68 66 68 70 04 68 71 67
Wind Speed (m/s) 4.9 4.9 5.5 54 4.6 4.3 4.1 4.0 4.1 4.5 4.8 4.8 46
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Springfield, MO

WBAN NO. 13995

LATET UDE: 372587 N

Monthly Radiation (kWh/m2/day)

Variability of Latitude Fixed-Tilt Radiation

LONGITUDE: 93.38° W —!_
ELEVATION: 387 meters
MEAN PRESSURE: 972 millibars
STATION TYPE: Secondary
1 4=
—— 1961-1990 Average
04— ———+——
Jd F M OA WM Jd J A S D N B Yr
Solar Radiation for Flai-Plate Collectors Facing South at a Fixed Tilt (kWh/m?/day), Uncertainty +9%
Tilt (°) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Average 24 3.1 4.1 5.2 5.9 6.4 6.6 59 4.7 37 25 2.0 4.4
Min/Max | 2.0/2.7 2.8/34 3.4/47 | 42/5.8 50/67 57/74 | 59/75 5.3/66 3.8/54 | 27143 2030 1824 |42/46
Lititide =15 Average 34 39 4.7 5.6 59 6.2 6.5 6.2 5.3 4.6 34 29 49
: Min/Max | 2.6/4.1 34/4.6 39/56 | 43/6.2 50/68 55/72 | 5874 54/7.0 4.1/63 | 32/56 2544 24/3.8 | 4.6/52
Taiithde Average 3.8 43 4.9 54 5.6 5.7 6.0 5.9 54 4.9 3.8 3.3 4.9
Min/Max | 2.9/47 3.6/5.1 39/59 | 42/6.1 47/64 5.1/66 | 5368 52/6.7 4.1/64 | 3.3/6.1 2.7/5.0 2.7/45 | 4.6/5.3
Latitiide +15 Average 4.1 44 48 5.0 4.9 5.0 52 5.4 5.1 5.0 39 35 4.7
2 Min/Max | 3.1/5.1 3.7/53 3.8/58 | 3.9/5.7 42/57 44/56| 47/59 4.7/6.1 3.9/62 | 33/62 27/53 2.8/49 | 4.3/5.1
90 Average 3 3.7 3.5 3.0 2.5 2.3 2.5 3.0 34 38 34 %S 20
Min/Max | 2.7/46 3.0/45 27/42 | 24034 22028 2125 | 2327 2633 26/4.1 25/49 22/48 25/46 | 2.8/35
Solar Radiation for 1-Axis Tracking Flat-Plate Collectors with a North-South Axis (kWh/m?/day), Uncertainty +9%
Axis Tilt (%) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Average 34 42 54 6.8 7.6 8.3 8.7 73 6.3 1 35 2.8 59
Min/Max | 2.5/4.1 3.5/49 4.2/6.6 | 49/8.0 6.1/9.0 6.9/99 | 7.6/10.3 6.7/9.4 4.87.8 | 34/65 2546 2.3/3.8|355/63
Latitude <15 Average 4.1 4.9 6.0 7.1 F 8.2 8.7 8.2 6.8 5.9 4.1 3.5 6.3
Min/Max | 3.0/5.1 4.0/5.8 4.5/7.3 | 5.1/84 6.1/9.1 6.9/9.8 | 7.6/103 6.9/9.7 5.1/85 | 38/74 2.8/56 2.7/4.8 |358/6.8
Latitade Average 4.5 21 6.1 7.1 13 7.9 8.4 8.0 0.9 6.1 4.4 38 6.3
Min/Max | 3.2/56 4.2/62 45/75 | 50/84 59/88 6.6/94 | 7.3/]100 6.8/95 5.1/86 | 39/78 3.0/6.1 3.0/53 | 58/6.9
Lafitode 14 Average 4.7 5.2 6.0 6.8 7.0 7.4 1.9 7.6 6.7 6.2 4.6 4.0 6.2
Min/Max 3459 42/64 44/74 | 4880 55/83 62/88 | 6.8/93 6.4/9.1 4.9/84 | 38/79 3.0/64 3.1/57 | 5.6/6.7
Solar Radiation for 2-Axis Tracking Flat-Plate Collectors (kWh/m?/day), Uncertainty £9%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
2 Axis Average 47 52 6.1 yir 7.8 8.4 8.9 8.2 6.9 6.2 4.6 4.1 6.5
= Min/Max | 3.4/59 4.2/64 46/7.5|5.1/84 62/9.2 7.0/10.1| 7.7/10.5 69/9.7 5.1/86 | 39/7.9 3.0/64 3.1/57 | 6.0/7.1
Direct Beam Solar Radiation for Concentrating Collectors (kWh/m?2/day), Uncertainty +8%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
1-Axis, E-W | Average 2.8 2.7 29 3.3 3.6 4.0 4.3 4.0 29 3.4 2.7 2.4 33
Horiz Axis Min/Max | 1.7/3.9 1.9/3.8 1.7/4.1 | 19/44  2.5/4.7 2.8/54 | 34/5.8 3.1/5.2 1.9/4.6 1.7/4.8 1.4/4.1 1.4/38 | 2.8/3.8
1-Axis, N-S | Average 21 2.6 34 4.4 4.8 53 5.8 53 4.1 335 22 13 3.8
Horiz Axis | Min/Max | 1.2/3.0 1.8/35 1.9/4.6 | 24/58 33/62 37/72| 45/7.8 4.1/69 2558 | 1850 1235 0928 | 3343
1-Axis, N-S | Average 3.1 3.3 39 4.6 4.6 5.0 5.5 53 4.6 43 3.0 2,6 4.2
Tilt=Latitude | Min/Max | 1.8/43 2.3/46 22/54 | 2.5/6.0 3.2/6.0 35/6.7 | 4374 4.1/7.0 2.7/63 | 22/6.1 1.6/48 L4/41 | 3.64.8
P A%y Average 4 34 35 4.6 4.9 54 59 3.5 46 44 22 28 4.3
= Min/Max | 1.9/4.6 24/48 2.2/54 | 2.5/6.1 34/64 3873 | 4.6/79 42/72 27/64 | 22/62 1.7/50 1.5/45 | 3.7/5.0
Average Climatic Conditions
Element Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
Temperature (°C) -0.5 2.1 7.8 133 18.1 229 25.6 249 20.6 14.3 7.8 1.8 13.2
Daily Minimum Temp -6.4 -3.9 1.3 6.7 11.8 16.6 19.2 18.3 14.3 i 1.9 3.7 7.0
Daily Maximum Temp 54 7.9 14.1 19.9 24.4 29.1 32.0 314 26.8 21.0 13.7 7.4 19.4
Record Minimum Temp | -25.0 =272 -19.4 -7.8 1.1 5.6 6.7 6.7 -0.6 -6.1 -156 267 | -272
Record Maximum Temp | 244 2712 30.6 339 339 383 45.0 41.1 40.0 33.9 26.7 25.0 45.0
HDD, Base 18.3°C 584 456 327 156 61 3 0 0 24 138 31y 22 2577
CDD, Base 18.3°C 0 0 0 6 54 139 226 203 91 14 0 0 733
Relative Humidity (%) 68 69 65 65 71 72 70 70 ] 68 70 71 69
Wind Speed (m/s) 49 49 54 5.0 4.2 3.8 3.4 3.5 38 42 4.6 4.8 4.4
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Monthly Radiation (kWh/m?/day)

Variability of Latitude Fixed-Tilt Radiation

St. Louis, MO

WBAN NO. 13994

LATITUDE: 38.75° N

LONGITUDE: 20.38° W
ELEVATION: 172 meters
MEAN PRESSURE: 997 millibars

STATION TYPE: Secondary

'1 - 5
1961-1990 Average
0 H—+—+—+—+— —t— %
J FM A M J A 8 O N D Yr
Solar Radiation for Flat-Plate Collectors Facing South at a Fixed Tilt (kWh/m?/day), Uncertainty +9%

Tilt (°) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year

0 Average 2.2 2.9 3.9 5.0 59 6.4 6.4 37 4.6 35 23 1.8 4.2
Min/Max | 1.7/25 2.5/34 3.3/45 | 43/61 4969 58/74 | 55/7.1 49/62 3853 | 23/39 1.9/2.7 1.6/23 | 4.0/47

Latitude -15 Average < 3.8 4.6 54 5.9 6.3 6.3 6.0 33 45 32 2.7 4.8
. 7 | Min/Max | 2.3/3.7 3.1/45 3.8/55 | 45/6.7 49/69 56/72 | 54/70 5.1/6.6 42/63 | 33/52 2441 2.1/37 4.5/5.3

Tatinde Average 3.6 42 4.7 53 5.6 5.8 .2 37 54 4.8 23 . 48
i Min/Max | 2.5/43 3.3/50 3.8/5.7 | 44/6.6 4.6/6.5 5266 | 50/6.5 4963 42/64 | 34/57 25/47 23/43 | 4.5/54

T O Average 38 4.3 4.6 49 4.9 5.0 5.1 32 5.1 4.8 3.7 33 4.6
Min/Max | 2.6/4.6 3.3/52 3.7/5.6 | 40/6.1 4.1/58 4.5/57 | 44/57 45/5.8 4.0/6.2 34/5.8 2.6/5.0 24/4.7 | 4.3/5.1

00 Average 3:5 2T 34 3.1 26 2.4 2.6 30 35 38 K 3.0 3.2
Min/Max. | 2343 27/46 2741|2537 23/29 2326| 2327 2883 27472 2.6/47 22/45 22/45 | 2.8/35

Solar Radiation for 1-Axis Tracking Flai-Plate Collectors with a North-South Axis (kWh/m?/day), Uncertainty +3%

Axis Tilt () Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year

0 Average 31 4.0 5.1 6.6 7.6 8.3 8.3 7.6 6.2 4.9 31 2.5 5.6
Min/Max | 2.2/3.7 3.1/48 40/64 | 5285 6.1/94 73/100| 7.2/95 63/84 47/78 | 34/59 2342 20/3.5 | 5.3/65

Latitude -15 Average 3.8 47 57 6.9 11 8.3 84 7.8 6.8 5.6 38 3.2 6.1
7 | Min/Max | 2.6/4.6 3.6/56 43/7.2 | 54/9.0 6.1/9.6 7.2/10.0| 7.2/95 64/88 50/86 | 35/6.8 2752 2.4/4.6 3770

Tiafitude Average 42 5.0 5.8 6.8 1.5 Y 8.1 gy 6.8 5.9 4.1 335 6.1
Min/Max | 2.8/5.1 3.7/6.0 4473 |53/89 5993 69/9.6| 69/92 63/86 350/87 | 40/72 2.8/57 2.6/5:1 | SfTE

Tabitds +15 Average 44 5.1 5.7 6.5 7.0 7.4 7.6 13 6.7 59 4.2 37 6.0
Min/Max | 2.8/5.3 3862 4373 |51/86 55/88 6589 6586 6.0/82 4885 | 40/72 2.8/59 2.7/54 | 55[69

Solar Radiation for 2-Axis Tracking Flat-Plate Collectors (kWh/m?/day), Uncertainty £9%

Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year

2. A%lE Average 4.4 5. 5.8 6.9 7.8 8.5 8.5 7.9 6.9 59 4.3 3.7 6.3
Min/Max | 29/54 3.8/62 4474 |54/90 62/97 74/102| 73/9.7 65/88 5.1/8.7 40173 2959 L3555 | 5915

Direct Beam Solar Radiation for Concentrating Collectors (kWh/m?/day), Uncertainty +8%

Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year

1-Axis, E-W | Average 25 2.6 27 Call 3.5 3.9 4.0 357 33 32 2.4 2:] 3.1
Horiz Axis Min/Max | 1.3/34 1.7/34 1.7/40 | 1.9/48 23/51 3.2/55| 2.8/5.1 2.6/45 20/47 1.8/42 1.2/38 1.3/3.6 | 2.8/39

1-Axis, N-S | Average 1.9 2.4 3.0 4.0 47 82 53 49 4.0 33 1.9 13 35
Horiz Axis Min/Max | 0.9/2.6 1.5/32 1.9/4.6 | 24/62 3.1/6.8 4.3/7.2 | 3.9/67 35/6.0 23/59| 1843 1.0/3.1 09725 3.1/45

1-Axis, N-S | Average 2.7 3.1 36 43 4.6 49 5.1 4.9 45 4.1 29 23 39
Tilt=Latitude | Min/Max | 1.4/3.8 2.0/42 22/53 | 25/65 3.1/6.7 4.0/68 [ 3.7/64 3.5/6.1 2.6/6.6 | 2.3/54 1.4/43 1.4/3.8 | 3.5/5.0

2 A%is Average 29 32 3.6 43 4.8 53 3.3 i 4.5 4.1 29 24 4.1
Min/Max | 1540 2.042 22/53|26/66 32/7.1 43/74| 40/69 3.6/63 2.6/66| 2.3/54 1.4/46 1.5/42 | 3.6/5.2

Average Climatic Conditions

Element Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
Temperature (°C) -1.5 1. T3 133 18.9 24.1 26.6 253 21:2 14.7 7.9 L:1 13.4

Daily Minimum Temp -6.2 -3.8 1.9 8.0 13.3 18.7 213 199 15.8 9.1 32 -3.3 8.2
Daily Maximum Temp 32 5.9 12.6 19.4 245 29.6 318 30.7 26.6 20.3 12.6 54 18.6
Record Minimum Temp | -27.8 -23.3 -20.6 -5.6 -0.6 6.1 10.6 8.3 22 -5.0 -172 267 | -21.8
Record Maximum Temp | 244 294 317 33.9 329 389 41.7 41.7 40.0 34.4 294 244 41.7
HDD, Base 18.3°C 615 484 343 148 62 0 0 0 12 132 313 336 2643

CDD, Base 18.3°C 0 0 0 9 81 173 255 217 98 18 0 0 852

Relative Humidity (%) 73 72 68 63 66 67 68 70 72 69 72 76 70

Wind Speed (m/s) 4.9 4.8 5:3 52 4.3 4.1 3.8 3.6 3.8 4.1 4.6 4.8 44
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